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Types of Battery Operations 


> Battery Fabrication & Rework 

> Performance Testing: 

• Electrochemical Testing 

• Functional Testing 

• Internal Resistance 

• Rate Capability at Different Temperatures 

• Environment Testing for Flight Levels: 

- Vibration 

- Thermal 

- Vacuum 



> Safety Evaluation Testing: 

• Evaluation of Limits: 

- Overcharge - External Short-Circuit 

- Over-Discharge - Internal Short-Circuit 

- Heat -to- Vent - Vent & Burst 


- Gas Analysis (FDIR), 

- Thermal Propagation Testing 

- Electrolyte Analysis 


> Vehicle Interface Verification Testing: 

• ISS, Orbiter, CEV IVA, EVA Verification Testing 
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Battery Fa bric aho n/ Rewo rk 


> Machine Shop 

• Disk Sander 


Grinder 


> Spot Welding: 

• Can spot-weld tabs onto batteries 




Cycling Capabilities 


> Automated Battery Test Stands: 

• 1 0 systems ranging from low 
current/voltage to high current/voltage 

• Off-the-shelf units (Arbin, Maccor, PEC) 

• NASA-constructed units (Labview) 

• Each channel is independent of the other 

• Can record voltage, current, & 
temperature 

• Constant voltage, current, & power 
modes 
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Battery Defectscreening 


> Vibration: 

• Vibration levels during take-off 

• Determine if there is poorly constructed battery 
prone to internal short 

• Screening of all batteries before flight 

• Vibrate in the x, y, & z axes to a defined spectrum 

• Cells & batteries undergo charge & discharge 
cycling before & after testing 

> Shock Testing is Also Performed 





Thermal Environments 


> Thermal Chambers: 


Various chambers ranging from 2 ft 3 to 8 ft in 
diameter 


Many have Cryogenic capabilities 
Some chambers can reach to 500°F (260°C) 
Precise humidity control 
Unattended operation 
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Battery Abuse C ham bers 


> Overcharge & Over-Discharge Testing 

> Short-Circuit Testing 

> Heat-to-Vent Testing 

> Thermal Propagation Testing 

> 4-ft Chamber: 

• 0.1 PSI to 100 psia 

• -275C to 300C 

> All Systems Are Equipped with a Relief 

> TNRCC-Approved for Controlled Purge of 
Battery Vent Products 

> Automated Data & Control Systems 
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Battery A buse Test C ells 


> Large Battery Open-Air Test Capabilities 

> IR Cameras, Video, Remote Operations 

> TNRCC-Approved for Controlled Purge of 
Battery Vents Products 

> Automated Data & Control Systems 

> Overcharge & Over-discharge Testing 

> Short-Circuit Testing 

> Heat-to-Vent Testing 

> Thermal Propagation Testing 








Battery Storage 


NASA 


> Walk-In Freezer: 


Temperature range: -4°F to 80°F (-20°C to 27°C) 
Usable envelope: 

- 40-ft length x 9.5-ft height x 8-ft width E 

- 8-ft entrance with 2 swing doors L 

Temperature data recording 

Fire protection system I 
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I be paralleled up to 5V up to 120A (600W). 
i be paralleled up to 6VDC up to 4000A (24000W). 
i be paralleled up to 10V up to 100A (1000W). " 

i be paralleled up to 15VDC up to 180A (2700W). 

m.innt-K aval able f-.v ft* I measurements. I 

be series orjaaralleied up_to 216V or up to 72A ( 2J 

h;:n"f- - ava'lab (-for roll TUM'irenonts. I 

i be paralleled up to 80VDC @ 600A (48000W). 
si system that is currently able to support large batl 


automated vent 


jrst cell 


determine cell. 
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Propulsion & Power Division 
Battery Test Capabilities 


Battery Cyclers 
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